According to Sucena24 in 1982, in the U nited States o f America, two m illion cases of bum s are registered per year, 200,000 o f which require hospitalization, with a mortality o f 12,000. In Brazil, (where statistics are very poor), Russo22 registered a total o f 871,692 labor accidents in São Paulo (in 1975) , 27,894 o f which were burned patients. Twenty percent o f these (6.189) had to be hospitalized. It was estimated that hospitalization o f these burned patients led to 836,820 lost w orking days. Nosocomial infections have probably been m ore prevalent following m ajor burns than is any other condition in medicine. A ccording to the information available, infection has been the leading cause o f death in this type o f injury611 14 . As b u m w ounds are invariably contaminated, it's not easy to determ ine the presence and degree o f infection. On the other hand, m ultiple organisms are often involved in bum wound infections, and it is not difficult to find two or more bacteria associated with septicemia or other types o f invasive infection. It therefore becomes essential to control infection in high-risk patients910.
It is estimated that 80 percent o f wounds are colonized by microorganisms from the patient's own gastrointestinal and respiratory tracts. The remaining 20 percent are colonized by crosscontamination. In both groups, half o f the cases result in sepsis'5.
In the 50's and 6 0 's the increasing amount o f antibiotic -resistant bacteria became an additional problemto burned patients. Thus, resistence of Gram negative and Gram positive bacteria in one patient might cause serious consequences for other patients in a same bum s unit. This should therefore influence the selection o f antibiotics for the treatment o f suspected sepsis in these other patients9.
In the pre-antibiotic era (1920-1950), T hus, in the an tib io tic era,b acterial resistance has become a factor. The changing bacterial patterns in burn wounds infections are secondary to the recurrent use o f both topical and systemic antim icrobial agents. In other words, changing bacterial patterns often reflect changing methods o f therapy, m ore than any other factor. This is specially affected by the method o f drug utiliazation8 14 2\
The purpose o f this paper is to present microbiological data which help develop both effective prophylactic and active infection control programm es for hospitalized burned patients.
M A TERIA L AND METHODS
Patients with serious burns were selected according to extent of area injury and depth2124. The age range consisted of adults and children of both sexes. The m ajority o f burns was due to accidents w ith alcohol, combustible and fireworks, or suicide and homicide.
D uring the period between May and D ecem b er 1988, 21 p a tie n ts w ere stu d ied bacteriologically at Hospital João X X III's b urn's unit which belongs to "Fundação Hospitalar do Estado de Minas Gerais" in Belo Horizonte, Brazil. Environm ent specimens o f six differenrt sources in the same unit w ere also studied.
The C FU /cm 2 o f skin was evaluated acco rd in g to W illiam s et al26 in 1984, by innoculation o f one standard filter paper disc, which was used to collect specimens, in a 10 ml thioglycollate broth. Successive dilutions up to 10 10, after hom ogenization in m echanic shaker (Vortex), were then perfomed. From previously established dilution, 0.03 ml doubled volumes were subcultured in blood agar plates. After 24h o f incubation at 30°C and 37°C, the colony count was made26.
The isolated colonies w ere subcultured in brain heart infusion broth to get pure culture. The tests for presumptive identification w ere made according to what is precognized for each group of bacteria251218.
Susceptibility profiles o f isolates were determined following Bauer -Kirby disk agar diffu sio n m ethod3, usin g p ro p e rly selected antibiotic11, including those used in the hospital. -Strains o f reference were used as control: Klebsiella pneumoniae ATCC 27736 and Staphylococcus aureus ATCC 25923.
RESULTS

The most common organisms recovered from wounds o f patients were: Pseudomonas a e ru g in o sa , S ta p h y lo c o c c u s a u re u s and S ta p h ylo c o cc u s ep id e rm id is (T a b le 1). P.
pseudomallei was the most frequent strain recovered from environmental specimens ( Table 2) . In nearly all patients specimens (16 in total) from whom P. aeruginosa was isolated, the rate o f C FU /cm 2 o f skin was above 102. In nine of these, itreached 10\ Antimicrobial susceptibility tests showed multiple drug resistence (M DR= resistent to at least two aminoglycosides, amplicillin and first generation cephalosporins9) in 87 percent of P. aeruginosa strains isolated from burn -wounds (Table 3) . P. pseudom allei strains recovered from environmental specimens (soap, floor and shower hose) w ere sen sitiv e to am inoglycosides; moderately sensitive to cefotaxime and resistent to all other tested antibiotics.
DISCUSSION
It is accepted that the number of 103 bacteria/cm* of skin in burned patients, equivalent to 105 bacteria/g of burned tissue, is indicative of impending sepsis for aerobic and facultive bacteria" . Other reports suggest that there is critical number of bacteria, between 104 and 106 organisms/ g of burned tissue10. This figure is compatible with the existence of category intermediate between colonization and invasion" which would correspond to 102 -104 microorganisms/cm2 o f skin, with the disc techique used in this work. Reports o f 103 CFU/cm2 of skin, (Witch would be equivalent to 105 organisms per gram of tissue), are compatible with, but not diagnostic of, bum wound infection1 10 20. Though less diagnostic, surface cultures do give information which is useful for surveillance and epidemiologic control1.
In nearly all patient specimens from which P. aeruginosa (16 patients; Table 1 ) was isolated, the rate of CFU/cm2 of skin was above 102, In 9 of these, it reached 10', which is equivalent to 107 It's thought that from the time of bum injury the infection of wound follows a set sequence, with respect to aetiological agent and the duration o f infection. Firstly, it is invaded by Streptococcus sp and Staphylococcus aureus-, followed a few days later by Gram-negative rods, which are future pathogens. At end of this process, after the patient has been furnished with broaspectrum antibiotics, the fungi appear'7. According to information available, in the majority o f burn infections one strain of Gram negative bacteria (Pseudomonas sp) predominates. However, a great number of other organisms have been replacing P. aeruginosa in importance1315. The present results show that in Brazil, P. aeruginosa still requires special care for its control, for it is still the most frequent organism, occurring in approximately 75 per cent of patients.
T he g re at m ajo rity o f these microorganisms were shown to be resistant to all antibiotics tested. According to Muir et all16 in 1987, 30 per cent of burned patients develop P. aeruginosa infection, but, in recent years, only 5 per cent o f pacients have been given antipseudomona antibiotcs (aminoglycosides). A rational and firmly enforced antibiotic policy is essential, both for the management of the individual patient and to prevent the development of antibiotic -resistant strains of organisms in the ward environment.
Studies about epidemiology and control o f m ultiresistant strains, have shown that aminoglycoside resistence has occurred with higher frequency in isolates of wounds and sputum, which usually have poor penetration. It's thought therefore, that the presence of sub inhibitory levels of drugs in these situations contributes to the production of multiresistant strains. The resistance of the isolates to aminoglycosides has been also related to inadequade dosage2'. However, there is some controversy as to the relation between amikacin use and resistance, as some hospitals have used amikacin extensively,without noticing any increase in resistance. Therefore, the incidence depends, in any situation, on the prevalence o f the various inativating amikacin enzimes in organisms o f the h o sp ita l, as w ell as on adequate aminoglycosides dosing7 25.
Pseudomonas pseudom allei isolated from environm ent spcim ens show ed a d ifferent susceptibility from those of P. aeruginosa isolated from patients. These P. pseudomallei invariably shown to be sensitive to amikacin, gentamicin, and kanamycin; moderately sensitive to cefotaxime and resistant to all other tested antibiotics.
The sepsis prevention in wound burns depend on maintenance of a low concentration of bacteria in the injury4 21. A wide variety of topical agents are available to inhibit the bacterial growth in bums but no one has fulfilled all the requirements for an ideal topical agent91623. With the extended use of any of these agents (silver nitrate, 0.5%. silversulfadiazine, mafemideof sodium, povidoneiodine), resistant organisms inevitably appear.
The use of topic antibiotic agents has decreased mortality among patients with less than 40% of corporal area burned. In most of the burned patients centers, topic agents are now used in association with debridement or surgical excision for serious injury11314.
A fundamental aspect to be considered is the situation of the Antibiotic subject in medical courses, at the moment included as a small topic. The little time devoted to this matter is a consequence of the subject not being considered as a speciality. Thus, no other group of drugs has such a remarkable effect in the community as a result of its misuse in terms o f both cost and increased bacterial resistance8.
Antibiotic proliferation, the availability of other drugs and the existence of several different sources of information about drugs, has made it difficult to secure rational orientation and controlled prescription8. However efforts must be made in this direction,m ainly by Infection C ontrol Comissions.
Additional studies, correctly structured, in the field of microbiology, in different centers for burned patients are therefore necessary in Brazil. With the microbiologic data from the data 
